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ADDITIONAL EVIDENCE FOR FIVE AS THE BASIC 
CHROMOSOME NUMBER OF THE ANDROPOGONEAE 


Rosert P. CELARIER 


Because of the meager amount of information available on 
the cytology, genetics, and comparative morphology of the 
grass tribe Andropogoneae, it has not been possible to state 
with any great amount of assurance what the phylogenetic 
lines of development are for the tribe. From the cytotaxonomic 
point of view it is of considerable importance to know what 
the basic chromosome numbers are, how they originated, and 
their significance in establishing phylogenetic trends. 

Several basic numbers have been suggested for the tribe during 
the past twenty-five years. Avdulov (1931) found 2n = 36 
from his studies of Miscanthus floridulus Warb (as M. japonicus) 
and suggested nine as the basic number for the tribe. Although 
there is some doubt about the number of this species, since 
Bremer (1934) has recorded 2n = 38, there is no question 
but that nine is the haploid number for several species in the 
tribe, but whether it is primitive or derived is not established. 
Seven has also been proposed (Moriya and Kondo, 1950), as 
well as six (Janaki-Ammal, 1940) but both are rare and there 
are no diploid species known with either of these numbers. 
There are also several higher numbers recorded but, for the 
most part, they are more easily explained as amphiploids involv- 
ing species with different chromosome numbers. By far the 
most common numbers recorded for the tribe are multiples 
of ten, or five (Darlington and Janaki-Ammal, 1945; Delay, 
1951). 

Apparently the first known case of n = 5 was recorded by 
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Karper (1930) for Sorghum versicolor. This was later confirmed 
by Longley (1932) and Karper and Chisholm (1936). The 
same number was found for S. purpureo-sericeum and S. dimi- 
diatum by Huskins and Smith (1932, 1934), S. nitidum by 
Ayyanger and Ponnaiya (1941), and S. intrans by Garber (1948). 
Garber (1950), in a detailed study of the genus, confirmed 
these findings for all of the species except S. nitidum which he 
found to be 2n = 20. Besides these he found two others, 
S. stipoidum and S. brevicallosum, with n = 5, and later S. 
matarankense was added to the list (Garber and Snyder 1951). 

Although no other diploid species (n = 5) are known there 
are several kinds of secondary information that may be brought 
to bear on the problem. 

A few cases of 2n = 30 have been recorded for the tribe. 
The first was Narenga porphyrocoma reported by Bremer (1925), 
Janaki-Ammal (1941) and Moriya (1950). In these studies, 
representing the species from most of its range of distribution, 
the meiotic behavior was regular and 15 bivalents were almost 
always seen at diakinesis. This was followed by a report of 
2n = 30 for Hyparrhenia hirta by Garber (1944). He found 
the meiotic behavior to be essentially normal but with an oc- 
casional quadrivalent. This report was substantiated by 
Krupto (1953), who reported 2n = 30 types from three localities, 
and by de Wet (1954). Another example of 2n = 30 was 
found by Brown (1951) in Erianthus strictus Baldw. (not Bluff. 
et Fingerh.) from Texas material. No meiotic studies were 
made. In the present study another genus is added to this 
group, as well as two additional species of Hyparrhenia and 
two more collections of H. hirta. 

Hyparrhenia hirta with 30 somatic chromosomes was found 
in two entries, one from Israel and the other from Assam, India. 
The latter was undoubtedly introduced since the species is not 
native to India. Neither of these entries was entirely regular 
in its meiotic behavior and both had approximately the same 
types of irregularities (Tables I and II). Some 40-55 per cent 
of the cells had 15 bivalents at diakinesis and metaphase I 
(Fig. 2), and although univalents and quadrivalents were not 
uncommon, no cells were found that had both univalents and 
quadrivalents. At anaphase and telophase I about fifty per 
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cent of the cells had lagging chromosomes (Figs. 3, 4, 5) and 
these laggards were found both dividing and non-dividing at 
these stages. Very rarely bridges and fragments were seen 
(Figs. 3, 5) and these were very likely due to small inversions. 
At the dyad spore stage only a very small percentage of the 
cell pairs had micronuclei (Table II). 

In a few cells at late telophase I it was still possible to count 
the chromosomes in each of the daughter nuclei. In several 
of these cells more than 30 chromosomes were found, with both 
equal and unequal distributions, and it can be concluded that 
both divided and undivided univalents are often distributed 
to the daughter cells. This will help to account for the much 
smaller percentage of dyads with micronuclei than anaphase 
or telophase cells with lagging chromosomes. 

Hyparrhenia rufa with 2n = 30 has also been found, and has 
been studied from three locations (Tables I and II). Two of the 
entries are essentially similar in their meiotic behavior but the 
entry 306 is quite different. However, this difference is due 
principally to the increased number of univalents found in 306, 
and the orientation of these univalents at metaphase I (Fig. 7) 
strongly suggests that this may be due principally to early ter- 
minalization of two bivalents. 

In A-2671 and A-3126 a high percentage (33-40) of the cells 
with 15 bivalents at diakinesis and metaphase I occur, and a 
similar percentage with one quadrivalent is found. Univalents 
are not uncommon in either case (Fig. 6). Also A-2671 was 
frequently found to have two quadrivalents. 

At anaphase and telophase I approximately 65 per cent of the 
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Figures 1-11. Meiosis in the Andropogoneae. Fig. 1. Metaphase I in Sorghum 
intrans with five bivalents. Fig. 2. Diakinesis in Hyparrhenia hirta A-3916 from 
Assam, India showing 15 bivalents, five are noticeably larger than the others. Fig. 3. 
Anaphase I in H. hirta A-3184 from Israel with two lagging chromosomes that are 
dividing, and a bridge + fragment. Fig. 4. Telophase I in H. hirta A-3916 with 
three lagging chromosomes. Fig. 5. Telophase I in H. hirta A-3916 showing lagging 
chromosomes and a bridge + fragment. Fig. 6. Metaphase I in H. rufa A-3126 
from Kenya with 2 univalents and 14 bivalents, five of the bivalents are larger than 
the others. (Chromosomes have been touched up with India ink fore ontrast.) 
Fig. 7. Metaphase I in H. rufa, 306 showing univalents whose association to one 
another suggests early terminalization—note the five large bivalents. Fig. 8. Meta- 
phase I in H. formosa A-3130 from Kenya with 15 bivalents, two are lying together. 
Fig. 9. Diakinesis in Hypogynium spathifolius A-3161 from Brazil with 15 bivalents, 
five of which are very small. Fig. 10. Metaphase I in H. spathifolius with 15 
bivalents. Fig. 11. Metaphase I in Dichanthium sericeum with 10 bivalents, five 
being considerably smaller than the others. All fig. 1350 x. 
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cells studied had lagging chromosomes, although never more 
than three were seen in any one cell. These laggards were 
both dividing and non-dividing at these stages. Although only 
one entry was studied at the dyad stage (Table II) it was similar 
to H. hirta in that there were far fewer dyads with micronuclei 
than anaphase and telophase cells with lagging chromosomes. 
The reason is probably similar to that of H. hirta. 

Hyparrhenia formosa with 2n = 30 was seen in one entry from 
Kenya. It is similar to the other Hyparrhenias at diakinesis 
and metaphase I except that it had somewhat fewer instances 
of quadrivalents (Fig. 8) and more cells with univalents. It is 
also similar to the other species at anaphase and telophase I 
with 60 per cent of the cells having lagging chromosomes, and 
as many as four found in one cell. 

Although there are differences in frequencies in the various 
types of configurations found in the Hyparrhenia entries, the 
same general pattern of behavior is seen in all. It is noticeable 
that four chromosomes are frequently involved in non-bivalent 
associations, either as a quadrivalent or as univalents. The 
formation of quadrivalents is usually associated with reciprocal 
translocation, or homology of the four chromosomes, and it is 
virtually impossible to distinguish the two except by studies of 
pachytene chromosomes. However, translocations that produce 
quadrivalents in no more than 40 per cent of the cells, and with 
35-50 per cent bivalents are rather special cases. Their con- 
stant occurrence throughout such a wide geographical area 
as represented by these materials and in three different species 
seems rather unlikely to the author. On the other hand partial 
homology between four or more chromosomes (two quadri- 
valents were found occasionally in H. rufa and H. formosa) 
might be expected in a group where speciation was rather active. 
It seems much more likely that the multivalent formations 
found in this study are the result of partial homology than of 
reciprocal translocations. 

Hypogynium spathiflorum was also found to have 30 somatic 
chromosomes. This species was studied from one entry col- 
lected in Brazil. It was found to have 15 bivalents at diakinesis 
and metaphase I (Figs. 9, 10), and to have completely regular 
meiotic divisions. 

Another type of secondary information concerning five as a 
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basic number is seen in chromosome size. In the three species 
of Hyparrhenia included in this study it was noted that five 
of the chromosome pairs were considerably larger than the 
others (Figs. 2, 6, 7, 8). Also in Hypogynium there was con- 
siderable variation in chromosome size and five of the chromo- 
somes were very much smaller than the others (Figs. 9, 10). 
This difference in size is also often quite noticeable in Dich- 
anthium sericeum. This species has 20 somatic chromosomes 
with ten bivalents at metaphase I and completely regular 
meiotic divisions. At diakinesis and metaphase I it is usually 
easy to distinguish five large and five small bivalents (Fig. 11). 
Although no detailed study has been made of this, it has been 
noted in several collections of the species. 


Discussion 


That the genus Sorghum has a basic number of five seems to 
be fairly certain, both from the numerous accounts of n = 5 
known, and also from the occasional bivalents found in haploids 
of Sorghum vulgare (Brown, 1943; Kidd, 1952), and especially 
from the recovery of chromosome interchanges in the derivatives 
of crosses of haploids with diploids (Endrizzi and Morgan, 
1955). 

Several other genera are now known that have species with 
the somatic chromosome number of 30, and this might be ex- 
plained in one of the following ways. 


1. diploids with a basic number of 15. 

2. triploids with a basic number of 10. 

3. amphiploids resulting from a cross involving two other basic num- 
bers (6 x 9 or 7x 8). 

4. hexaploids with a basic number of five. 


1. If they are diploid species they should be predominately regular 
in meiotic behavior and any irregularities would be due mostly to struc- 
tural changes (i.e. quadrivalents would be due to reciprocal transloca- 
tions). The three Hyparrhenia species reported here all have quadri- 
valents but the meiotic behavior suggests partial homology rather than 
translocations. Also 15 as the basic number for the tribe is untenable 
in view of the large number of species with 2n = 10. 

2. If they are triploid species one would expect at least one genome 
to be frequently involved in either the formation of trivalents or uni- 
valents. Not a single entry of any of the species studied has even ap- 
proached this order of irregularity and at least two species are apparently 
completely regular in meiotic behavior. It seems very unlikely that the 
2n = 30 types could have had a triploid origin. 
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3. If they are amphidiploids they must be of secondary origin involving 
crosses of species with n =6 Xn =9 or n=7Xn=8. Of these 
numbers six, seven, and eight are so seldom met with in the tribe, and 
none yet seen at the diploid level, that this possible origin seems an un- 
likely one. 

4. If they are hexaploids it is possible that they may have arisen as 
trispecific hybrids in which there is no homology between the chromo- 
somes and as a consequence they have a completely regular meiotic 
behavior. However, it seems somewhat more likely that they were 
formed as the result of crosses between rather closely related species in 
which some homology existed between at least some of the chromosomes. 
Consequently one might occasionally expect to find species with some 
multivalent associations. Any selective advantage for fertility would 
favor chromosomal changes (in the partially homologous chromosomes) 
that would tend to diploidize them. If this event has occurred the 
meiotic behavior might indicate the relative time of origin of the hexa- 
ploids. 


This type of origin of the 2n = 30 types is not incompatible 
with the data at hand. Species are known with regular meiotic 
behavior (Narenga porphyrocoma and H ypogyntum spathiflorum) 
as well as species that indicate partial homology between four 


or more chromosomes (Hyparrhenia species). Also Hyparrhenia 
is the most highly specialized genus of the ones considered, 
is probably rather recent in origin and very active in speciation 
at the present time. Thus if there is a selective advantage for 
diploidization it would be expected that it would be less well 
developed in the more recently formed species which in this 
study would be Hyparrhenia. 

Therefore the most logical conclusion as to the origin of the 
2n = 30 types appears to be that they are hexaploids with a 
basic number of five. 

With this conclusion it is now possible to study the distribu- 
tion of x = 5 in the tribe as a whole. The tribe is generally 
divided into six subtribes: 1. Dimertinae, 2. Saccharinae, 3. 
Ischaeminae, 4. Rottboellinae, 5. Sorginae, 6. Andropogoninae. 

No cytological studies have been made in the Dimeriinae and 
only two genera in the Ischaeminae and five in the Rottboellinae 
have been studied. All other subtribes, from the most primitive 
Saccharinae, with Erianthus and Narenga, to the most advanced 
Andropogoninae, with Hypogynium and Hyparrhenia, have 
species with a basic number of five. Also the very closely 
related and highly specialized tribe Maydeae has n = 5 in 
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Coizx and five is generally regarded as the basic number for 
the tribe. 

There is little question but that n = 10 is the basic material 
from which most present day species of the Andropogoneae 
have been derived. Consequently any single basic number 
for the tribe, other than ten, must have developed n = 10 
types several times during the evolution of the tribe. Of. the 
numbers that have been proposed, the one that could most 
easily have made this change is five. 

It is not the feeling of the author that the problem of a basic 
number for the tribe has been completely solved, nor that it is 
entirely established that the tribe has a monophyletic origin. 
However, the available evidence strongly suggests that five 
may have been the basic number, that ten was derived from 
it principally by allopolyploidy, and that nine is of secondary 
origin from ten. This seems to offer a fairly reliable working 


hypothesis. 
SUMMARY 


Three types of evidence have been presented supporting five 


as the basic number for the Andropogoneae. First there are 
species with n = 5, secondly the species with n = 15, and third 
are the species that have five chromosomes of different mor- 
phology from the other chromosomes of the complement. 

Although the number of species that are shown, by these 
methods, to have a basic number of five are few, they are widely 
distributed in the tribe, being found in both the most primitive 
and the most advanced subtribes. 

It is pointed out that x = 5 is more compatible with the other 
known numbers in the tribe, and that it should be considered 
as a working hypothesis.—pDEPARTMENT OF BOTANY AND PLANT 
PATHOLOGY, OKLAHOMA A & M COLLEGE, STILLWATER. 
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A NEW ELYMUS FROM ALASKA! 


H. J. Hopeson? 


A question concerning the identity of a species of Elymus 
considered in other studies arose during the winter of 1954. 
At that time herbarium specimens of representative material 
collected in the Matanuska Valley were examined independently 
by Jason R. Swallen of the Smithsonian Institution, J. L. Steb- 
bins, Jr. of the University of California, D. C. Smith and E. L. 
Nielsen of the Wisconsin Agricultural Experiment Station and 
R. W. Pohl of the Iowa Agricultural Experiment Station. All 
questioned the relegation of this material to EF. canadensis L. 
as had been done by Anderson* and Lepage.‘ Certain features 
suggested the species indicated, but all agreed that it did not 
appear to be closely similar to EF. canadensis with which they were 
familiar. The following quotation, taken from Mr. Swallen’s 
letter regarding the herbarium specimens in question, is relatively 
typical of those received: 


. .. I am not satisfied with calling it Elymus canadensis, 
and on the other hand there is no other species in Alaska or 
North America that it could be. There is some resemblance 
to E. hirsutus, but none of the lemmas are hirsute toward the 
summit as in this species. It would seem, then, that this is 
either a hybrid in itself or a new species. 


Subsequently, Nielsen has had opportunity to examine 
numerous colonies of the plant in question as it occurs naturally 
in Alaska. It was his opinion that this appeared quite different 
from any Elymus canadensis he was familiar with in the States. 

The following description has been drawn to cover the plant 
for which the name Elymus pendulosus is proposed, calling atten- 
tion to the distinctive pendulose aspect of the spikes. 


Elymus pendulosus Hodgson, sp. nov. 


Planta perennis, caespitosa, rhizomatibus brevibus adscendentibus, 
viridis vel purpurea; culmi erecti vel basi decumbentes, 40-100 cm. 


1 Contribution from Agronomy Department, Alaska Agricultural Experiment Station, 
Published with approval of the Director. 

2 Formerly Head, Agronomy Department, Alaska Agricultural Experiment Station. 

3 Towa State College Jour. of Science 18:381-445. 1944 . 

4 Nat. Canad. 79:241-266. 1952 
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alti; vaginae glabrae, apertae; laminae planae, supra scabrae, infra 
scaberulae, 5.0-12.0 mm. latae; spicae setosae, pendulae, 15-30 em. 
longae; spiculae remotae, saepe solitariae, interdum ternatae, paulum 
patulae; glumae 0.5-1.0 mm. latae, 4.0-8.0 mm. longae, 2-4 nervis, 
scabrae, summo nervis hispidulae, arista hispidula 0.5-7.0 mm. longa 
praedita; lemmata scabra, basi sparse pilosa, summo nervosa, arista 
divergente 1.0-3.0 em. longa praeditum; rachilla summo pubescens. 

Plant perennial, caespitose, with short ascending rhizomes, green 
or often highly pigmented with anthocyanin; culms usually semi-decum- 
bent at base, 40-100 cm. tall; sheaths glabrous, open; blades flat, scabrous 
above, scaberulous beneath, 5.0-12.0 mm. wide; spike bristly, pendant, 
15-30 em. long; spikelets distant, often solitary, usually in pairs but 
occasionally three at a node, slightiy spreading; glumes 0.5-1.0 mm. 
wide, 4.0-8.0 mm. long, 2-4-nerved, scabrous, slightly hispid on the 
distal portion of the nerves; awn 0.5-7.0 mm. long, hispidulous; lemmas 
scabrous, slightly pubescent at base, strongly nerved above; awn some- 
what divergent, 1.0-3.0 em. long; rachilla pubescent. 


Elymus pendulosus may be distinguished from E. canadensis 
by: (1) its longer and narrower spikes that are also less dense 
and more pendant (the latter character contrasts sharply with 
the nodding character in EF. canadensis); (2) its spikelets are 


more distant, often solitary but usually in pairs, only rarely 
are there three or four per node; (3) its shorter glume awns; 
(4) the less flexuous lemma awns; and (5) plants are never 
glaucous. Plants are often highly pigmented with anthocyanin, 
particularly when encountered in localities away from the 
immediate coast. In numerous instances the intensity of pig- 
mentation approached a dark reddish purple. It is not possible 
to state at this time whether any significance can be attached 
to the fact that colonies observed at Fish Creek and in the 
Lowe River gorge immediately above Valdez exhibited no 
anthocyanin development. Additional study will be necessary 
to determine if distinct genic races occur naturally in the species. 

It was possible to define the Alaskan plant more clearly during 
the past summer. It appears to be indigenous to south central 
Alaska. It is generally distributed throughout the Matanuska 
Valley which lies northward and westward from the Knik Arm 
of Cook Inlet. It was found to be locally abundant along the 
Glenn Highway to about milepost 103. It becomes much less 
common in occurrence as one travels into the interior, and 
occurs only sporadically at Tok Junction beyond which it was 
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Fieure 1. Elymus pendulosus. Spike (x4), spikelet ( X2), lemma (x5) and 
glume ( x6). 
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not observed. It also has been observed along the Alaska 
Railroad right-of-way northward from the Matanuska Valley 
though the northern limit of its range in this direction is un- 
known. It has not been observed in the Fairbanks area. 

Throughout its range it is confined generally to habitats such 
as borrow pits and highway shoulders and embankments. In 
these situations it appeared where competition from other 
species was not sufficient to limit its occurrence and spread. 
Several colonies were located near Fish Creek. Here it occurred 
in openings of birch, alder and poplar thickets along the banks 
of the Knik Arm. Numerous colonies occurred on ledges 
and escarpments along the Lowe River which flows into Prince 
William Sound at Valdez. Its common occurrence in the gorge 
a few miles east of Valdez, and the colonies at Fish Creek, were 
in situations that precluded further consideration of the plant 
as a recently introduced exotic as had been the writer’s earlier 
opinion. Here the species gave the appearance of being native 
to the flora. 

The table below gives measurements and descriptive data 
derived from a mass collection consisting of 47 specimens made 
throughout the range of the species. 

Figure 1 depicts a typical spike, spikelet, lemma, and glume 
of Elymus pendulosus. 

The description is based upon measurements and other in- 
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formation derived from specimens taken throughout the entire 
range of the species, as well as casual field observations. The 
type specimen, H. J. Hodgson No. 234, was taken near Palmer, 
Alaska on July 29, 1955. This is deposited in the U. 8. National 
Herbarium, Smithsonian Institution, Washington. 

Cotype specimens have been deposited in various herbaria 
as follows: No. 230, University of California (Berkley); No. 231, 
Missouri Botanical Garden (St. Louis); No. 233, New York 
Botanical Garden; No. 235 Department of Agriculture, Ottawa, 
Canada; and No. 236, University of Wisconsin (Madison). 

Other specimens have been deposited in the Herbarium of the 
University of Alaska, Fairbanks, Alaska. 

Elymus pendulosus is a 28-chromosome species as is generally 
true of E. canadensis. Meiosis is predominately regular with 
almost all diakinesis figures showing 14 bivalents. Bridges 
occurred in about 10 per cent of the Anaphase I figures examined. 
About 75 per cent viable pollen is produced by this species. The 
cytology of this species and its presumed hybrids with Agropyron 
sericeum Hitch. will be presented in a later paper. 

The author takes pleasure in expressing appreciation to Dr. 
Etlar L. Nielsen for reviewing the manuscript and for his con- 
structive criticisms, to Mr. Jason R. Swallen for reviewing the 
manuscript and assisting with the latin description and to Mrs. 
E. Herbold Froeschner for the line drawings in figure 1. 





SOME NEW PRIMITIVE MEXICAN CRUCIFERAE 
Reep C. Rous 


Present day phylogenists will readily admit the Cruciferae and 
the Capparidaceae to adjacent rungs on the phylogenetic ladder 
of the higher plants even though they may not agree in detail as 
to the point of origin of each family. For some time it was con- 
tended that the Cruciferae arose from some prototype plant 
somewhat similar to certain taxa of the Papavaraceae, but evi- 
dence has been piling up in favor of the view that the Cruciferae 
arose from some capparidaceous-like plant and that the two 
families probably had a common origin (von Hayek, 1911; 
Schulz, 1936). Certainly there are genera of the two families 
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with marked similarities. Both Warea amplexifolia and Stanleya 
pinnata, for example, were originally described in the Cappari- 
daceae as species of Cleome. Those who stress the similarities of 
these families usually point to the presence in the Cruciferae of 
characters such as a gynophore and spreading equal stamens, 
which are regular features of the Capparidaceae (cf. Rollins, 
1939). These characteristics are by no means common in the 
Cruciferae but among genera of the Western Hemisphere they 
may be found in Warea, Stanleya, Thelopodium, Romanschulzia 
and a few others. 

In the past, Stanleya has been thought of particularly as being 
a key to the phylogenetic link between these two families. Now 
as Romanschulzia is becoming better known, this genus may be 
viewed with increasing interest in this connection. Stanleya 
occurs only in the arid areas of western North America and ap- 
pears to be somewhat isolated morphologically from most other 
crucifers. It ties in with Thelypodium but appears not to have 
any other close connections. This is not the case with Roman- 
schulzia, because it ties in with Thelypodium in one direction and 
with Sisymbrium in another. Furthermore, it is not too distant 
from a genus like Macropodium of eastern Asia. The broad, 
flattened and reflexed siliques of Romanschulzia apetala, together 
with the long gynophore, the spreading exserted stamens and the 
greatly elongated inflorescence, particularly suggest such a rela- 
tionship. Because of the increasing evidence that Romanschulzia 
may occupy a key phylogenetic position among primitive cruci- 
fers, the new material coming from Mexico and Central America 
is of high interest. However, the paucity of collections of this 
genus still does not permit a proper assessment of it in terms of 
the phylogeny of the family as a whole. The three species 
described below are clearly distinct from the eight species covered 
in my former treatment of the genus (Rollins, 1942). It is hoped 
that the illustrations of them will aid collectors in procuring 
more material of this interesting genus. 


Romanschulzia Meyerii Rollins, sp. nov. 


Perennial from a deep root; stems up to 2 meters high, branched above, 
glabrous, pithy; basal leaves petiolate, runcinately pinnatifid to pinnately 
lobed, 1-2 dm. long including petiole, blade extremely thin and fragile, 
veins prominent, pubescent with sharp flat awl-shaped trichomes which 





























Fic. 1-4, Romanschulzia Meyerii. Fig. 1, basal portion of plant with basal leaves, 
x &. Fig. 2, central portion of stem with auriculate cauline leaves, xX 4. Fig. 3, 
upper portion of an infructescence, xX 4. Fig. 4, basal portion of a silique showing 
gynophore, X 3. Drawings by Dorothy H. Marsh. 
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oecur mostly along the veins and blade margins, lobes irregular, terminal 
lobe making up most of the blade surface, oval to nearly orbicular, irregu- 
larly dentate, incised or somewhat erose, lateral lobes remote and small, 
usually oblong, petiole variable in length, 5-15 cm. long; cauline leaves 
auriculate, clasping, thin, broadly oblong, obtuse or the upper pointed, 
prominently veined, glabrous or with an occasional trichome arising near 
a vein, reduced upwards, 1-2 dm. long, 3-8 cm. wide, margin smooth or 
with minute callosities which project very slightly; infructescence greatly 
elongated, 3-7 dm. long; pedicels spreading at right angles to descending, 
expanded at apex, glabrous, 7-12 mm. lon#; siliques terete, somewhat 
moniliform, stipitate, widely spreading, usually curved upward, rarely 
nearly straight, 6-10 em. long, 1-1.2 mm. in diameter, glabrous, valves 
nerved from base to apex; gynophores 1.5-2.5 mm. long; styles slender, 
unexpanded at apex, 1-1.5 mm. long; seeds uniseriate, alternating on 
each side of the septum resulting in a marked displacement of the septum 
into the opposite valve, seeds plump, oblong, ca. 1.5 mm. long, < 1 mm. in 
diameter, with well defined but not high longitudinal ribs, circular scar at 
the funicular end prominent, radical shorter than the cotyledons; cotyle- 
dons incumbent, thick. Fig. 1-4. 

Herba perennis robusta; caulibus glabris superne ramosis teretibus ad 
2 m. altis; foliis radicalibus petiolatis lyrato-pinnatifidis membranaceis 
pubescentibus 1-2 dm. longis; foliis caulinis sessilibus integris auriculatis 
amplexicaulibus late oblongis obtusis glabris 1-2 dm. lo::gis, 3-8 cm. latis; 
infructescentiis 3-7 dm. longis; pedicellis fructiferis patentibus glabris 
7-12 mm. longis; siliquis glabris teretibus moniliformibus stipitatis 6-10 
em. longis; stylis tenuibus 1-1.5 mm. longis; seminibus oblongis ca. 1.5 
mm. longis, cotyledonibus incumbentibus. 

Type in the Gray Herbarium, collected along a dry stream at an altitude 
of 1900 meters on the east side of Cerro Linadero, Dulees Nombres, Nuevo 
Le6n, just east of border into Tamaulipas, 24° N., 99.5-100.5° W., Mexico, 
August 9, 1948, F. G. Meyer and D. J. Rogers 2892. Isotype at the 
Missouri Botanical Garden. 


This species possesses by far the longest siliques known in the 
genus and even though they are mostly above seven centimeters 
long, they show a marked tendency to curve upwards, being 
most frequently bow-shaped. The pedicels are widely spreading 
from a position nearly at right angles to somewhat reflexed, but 
remaining always at a wide angle of divergence from the rachis. 
There are no flowers present on the specimens. 

Romanschulzia Meyerii appears to be most closely related to 
R. elata, but there is so little material available of these species 
that it is impossible to be sure where the relationship lies. R. 
Meyerii also has a number of characteristics in common with 
R. turritoides. The very long arcuate siliques of R. Myerii are 
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distinctive and indicate that it is without doubt an independent 
species. 
Romanschulzia subclavata Rollins, sp. nov. 

Herbaceous perennial (?) basal portion unknown; stems up to 2 meters 
high, branched above, hirsute with short awl-shaped trichomes below, 
sparsely pubescent above; cauline leaves auriculate, clasping the stem, 
lanceolate, acute to acuminate, shallowly dentate to denticulate, some 
leaves with a pair or several larger teeth toward the base of the blade, 
greenish above, slate-colored below, often somewhat narrowed toward the 
base, 6-15 em. long, 1-2 em. wide, sparsely hirsute to glabrous; infructes- 
cence up to 10 dm. or more long, narrow; pedicels glabrous, spreading at 
right angles to rachis to very slightly ascending, 5-15 mm. long; flowers 
numerous in a long raceme; sepals oblong, white to slightly purplish, 
adjacent sepals united below into pairs, 3-4 mm. long, 1.5-2 mm. wide; 
petals absent; stamens nearly equal, spreading at anthesis, filaments 
slightly flattened, white, expanded at base, anthers 1.8-2 mm. long; 
siliques linear to somewhat subclavate, erect, nearly terete, stipitate, 
glabrous, 1.5-2.5 em. long, ca. 1.5 mm. broad, valves with a single nerve 
from base to apex; gynophore 1.5-2 mm. long; pollen tricolpate, reticu- 
lately pitted, narrowly oblong, 24.14 x 13.13 (av. of 10 grains); styles 
slender, 0.5-1 mm. long, unexpanded at apex; immature seeds wingless, 
oblong, plump, ca. 2 mm. long; ca. 1 mm. wide, forming a single row in 
the siliques. Fig. 5A-D. 

Herba perennis (?) basi ignota; caulibus superne ramosis teretibus 
pubescentibus vel glabris 1-2 m. altis; foliis caulinis auriculatis amplexi- 
caulibus lanceolatis acutis vel acuminatis dentatis vel denticulatis sparse 
hirsutis vel glabris 6-15 em. longis, 1-2 em. latis; inflorescentiis 6-10 dm. 
longis; pedicellis patentibus glabris 5-15 mm. longis; sepalis oblongis, 
albis, 3-4 mm. longis, 1.5-2 mm. latis; petalis absentibus; siliquis sub- 
clavatis vel linearibus teretibus stipitatis glabris 1.5—2.5 cm. longis; stylis 
tenuibus 0.5-1 mm. longis; seminibus immaturis oblongis ca. 2 mm. longis, 
ca. 1 mm. latis. 

Type in the Gray Herbarium, collected on Mt. Tancitaro in the Mu- 
nicipality of Tancitaro, Michoacén, Mexico, July 25, 1941, Wm. C. 
Leavenworth and H. Hoogstraal 1207. The site is noted as “just above 
cloud forest on exposed ridges’ at an elevation of 9,500 ft. A second 
specimen from the same area has the following label data: “plant 5 ft. 
tall, straight, white flowers; damp cliffs in cloud forest, Mt. Tancitaro, 
10,000 ft., July 9, 1941, Wm. C. Leavenworth and H. Hoogstraal 4034.” 


(GH). 
Romanschulzia schistacea Rollins, sp. nov. 


Perennial or possibly biennial; stems relatively slender, 5-8 dm. high, 
glabrous, simple or branched; basal leaves not present; cauline leaves 
thin, over-lapping, auriculate, clasping the stem, green above, slate- 
colored beneath, glabrous or with a few scattered trichomes, 4-10 cm. 
long, 1.5-3.5 em. wide, narrowly oblong to nearly lanceolate, broadest 
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Fie. 5A—D, Romanschulzia subclavata. Fig. 5A, upper portion of plant showing 
inflorescences, X %%. Fig. 5B, flowers at full anthesis, semidiagrammatic, x 5. 
Fig. 5C, flower at the beginning of anthesis, semidiagrammatic, x 5. Fig. 5D, 
silique, pedicel and area of attachment to stem, xX 1.5. Drawings by B. Tugendhat. 
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above middle, only slightly to rather markedly narrowed toward base, 
acute to acuminate, entire, denticulate with minute teeth along margins, 
midvein prominent; infructescence relatively short, 1-2 dm. long; flowers 
not numerous, about 12-36 in each inflorescence; pedicels spreading, 
expanded into receptacle, 6-10 mm. long; sepals caducous, yellowish 
white, nonsaccate, glabrous, 3-4 mm. long; petals linear, widely spreading 
at anthesis, not differentiated into blade and claw, yellowish-white, 4-5 
mm. long, 0.5 mm. or less wide, only slightly narrowed below; stamens 
spreading at anthesis, nearly equal, filaments ca. 4 mm. long, expanded 
at base, anthers 1.5-2 mm. long; pollen tricolpate, reticulately pitted, 
narrowly oblong, 29.18 x 12.54 (av. of 10 grains); glands well developed 
around the stamens and petals and forming a dise around the ovary; 
siliques stipitate to nearly sessile, glabrous, terete, somewhat constricted 
between the seeds, widely spreading, curved upward, 2.5-3.5 cm. long, 
< 1 mm. in diameter, lowest portion sterile and resembling a gynophore, 
valves without a prominent nerve; gynophore 0.5 mm. long to nearly 
wanting; style slender, unexpanded at apex, 1-1.5 mm. long; immature 
seeds oblong, in a single row in the silique. Fig. 6A-D. 

Herba perennis (?) caulibus tenuibus glabris simplicibus vel ramosis 
5-8 dm. altis, foliis radicalibus ignotis; foliis caulinis sessilibus auriculatis 
amplexicaulibus imbricatis oblongis vel lanceolatis integris denticulatis 
acutis vel acuminatis 4-10 em. longis, 1.5-3.5 em. latis; pedicellis fruc- 
tiferis patentibus glabris tenuibus 6-10 mm. longis; sepalis caducis glabris 
3-4 mm. longis; petalis patentibus ochroleucis linearibus 4-5 mm. longis, 
0.3-0.5 mm. latis; siliquis teretibus patentibus glabris 2.5-3.5 cm. longis 
stipitatis, seminibus uniseriatis. 

Type in the Gray Herbarium, collected in moist woods, Barranca de 
las Verduras, north side of El Monte on trail from Zimapan to Mines of 
El Monte, August 11, 1948, H. FE. Moore, Jr. and C. E. Wood, Jr. 1945. 
Isotype at the Bailey Hortorium. 


This taxon has a shorter inflorescence than most species of 
Romanschulzia, approaching some specimens which I have de- 
termined as R. arabiformis in that respect. However, the widely 
spreading, upcurved, relatively long siliques are distinctive. 
The seeds are definitely uniseriate in R. schistacea and the sepals 
lack the horn-like thickening at the apex, as found in R. arabi- 
formis. The slender yet prominent styles are not common char- 
acteristics of any closely related species in the genus. The 
leaves are exceedingly thin and fragile. R. schistacea lies about 
as close to Sisymbrium as any species of Romanschulzia and were 
it not for the spreading petals, the equal and spreading stamens, 
and the caducous calyx, I should be inclined to place it in that 
genus. 
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Fie. 6A—D, Romanschulzia schistacea. Fig. 6A, plant with basal leaves missing, 
xX 4. Fig. 6B, silique, pedicel and area of attachment, xX 2. Fig. 6C, flower at 
the beginning of anthesis, x 5. Fig. 6D, flower at full anthesis, x 5. Drawings by 


B. Tugendhat. 
Romanschulzia apetala Rollins 

The original description of this species was based on a single 

flowering specimen. Since then, a second collection made by 

Richard W. Holm and Hugh H. Iltis in 1949 in the general area 

of the type locality, has been available for study. Fortunately, 
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part of an old raceme of fruits is included as part of the specimen 
preserved at the Misscuri Botanical Garden. These are the first 
fruits I have seen of R. apetala and they are unique in the whole 
genus in being broad, flattened, and with a relatively long slender 
style. As predicted from the flowering material, the pedicels 
are somewhat reflexed although they are not strictly so. The 
flat siliques are tapered both above and below into a more or less 
lanceolate shape. However, the body of the silique has roughly 
parallel sides. The fertile portion of the silique is 3-4 cm. long 
and 3.5-4.5 mm. wide; the gynophore varies from 5-8 mm. long; 
and the slender style is 4-5 mm. long. 

The data from the label of this specimen are as follows: loose 
shrub up to 3 m. tall; flowers dark purple; disk after dehiscence 
of sepals prominently whitish green; young stamens purple. 
Virgin cloud-forest, 3000-3300 m., vicinity of Millsville, Pan- 
American Highway, about 3 km. above Nivel, Province of 
Cartago, Costa Rica, 22 July 1949, Holm and IItis 586 (MO). 

Sisymbrium Standleyi Rollins, nom. nov., based on Roman- 
schulzia alpina Standley and Steyermark, Fieldiana 24: 377. 
1946, not Sisymbrium alpinum Fourn., Recherch. Crucif. 131, 
1865, which was based on Braya alpina Sternb. and Hoppe. 

At the time I was studying Romanschulzia previously (I. c.), I 
put aside an undetermined specimen collected by Alexander F. 
Skutch from the Department of Quezaltenango in Guatemala 
that represented an undescribed species of Sisymbrium. The 
material was considered for possible inclusion in Romanschulzia 
since the cauline leaves are auriculate, but the flowers do not 
have the equal spreading stamens, the caducous calyx, nor the 
gynophorate siliques of Romanschulzia. In the meantime, 
Standley and Steyermark have described R. alpina based on 
specimens collected by Steyermark in the Department of Hue- 
huetenango, Guatemala. Now a comparison of the type of R. 
alpina with the Skutch collection shows that they belong to the 
same species. The species is not closely related to any in 
Romanschulzia and does not possess the essential characters of 
the genus. On the other hand, it is related to species included in 
Sisymbrium by Payson and others, where it is best placed, pend- 
ing further studies of that genus. The known collections, all 
from Guatemala, referable to Sisymbrium Standleyi are as 
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follows: dry, rocky, grassy slopes, between Tojquid and Caxin 
Bluff, summit of Sierra de los Cuchumatanes, Dept. of Huehue- 
tenango, Aug. 6, 1942, Julian A. Steyermark 50144 (F, type); 
near Tunimd, Sierra de los Chuchumatanes, July 6, 1942, 
Steyermark 48923 (F); Voledn Santa Maria, Dept. Quezaltenango, 
July 27, 1934, A. F. Skutch 864 (GH).—GRAY HERBARIUM, 
HARVARD UNIVERSITY. 
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CLARENCE HINCKLEY KNOWLTON 
Raupu C. BEAN 


The New England Botanical Club has had in its membership 
through the years many enthusiastic amateur botanists, men in 
business or professional life who have gained physical vigor and 
intellectual enjoyment in their botanical pursuits. Perhaps 
none of these has been so active in the Club for so long a period 
as Mr. Clarence Hinckley Knowlton who died May 10, 1956 at 
the South Shore Hospital in Weymouth, Massachusetts. 

Mr. Knowlton was born in Farmington, Maine September 9, 
1876, the son of David Hunter Knowlton and Clara Armine 
(Hinckley) Knowlton. His father was the publisher of the local 
paper and had a job printing business in Farmington. There 
Mr. Knowlton began to study plants and for many years he 
collected in Farmington and the surrounding towns. Day 
Mountain, Mount Abraham and Mount Saddleback, all in 
Franklin County, stimulated his early interest in unusual plants. 
Even after he had established his home in Massachusetts he 
would return to Farmington to search for plants which might 
have escaped his attention in his earlier collecting. 

Mr. Knowlton’s preparation for college was at the Farmington 
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State Normal School. He entered Harvard in 1895 and gradu- 
ated in the Class of 1899. After graduation he engaged in teach- 
ing for more than six years in Massachusetts. He was one year 
at Webster, for three years he was principal of the Chelmsford 
High School and from 1903 to 1905 he was submaster at the 
High School in Lexington. During these years he explored the 
local flora most thoroughly as the many sheets in the New 
England Botanical Club herbarium show. 

After these years in teaching he became interested in the book 
publishing business and early in 1906 he began work in the 
Boston office of D. C. Heath and Company, publishers. He 
remained with them for more than forty years until his retire- 
ment in 1949. For the first two and a half years he worked in 
the manufacturing department and thereby acquired a thorough 
knowledge of the books which the company published. Then 
he was sent out as an agent. From time to time he did editorial 
work as well. As a result of his business contacts he came to 
have a large acquaintance with the schoolmen of New England. 
He was one of the founders and the first secretary of the Educa- 
tional Salesmen’s Association of New England, an organization 
which brought men of like interests together and did much to 
ameliorate the asperities of competition in the school book and 
supply business. 

On September 1, 1907, Mr. Knowlton married Lydia Anne 
Hunter of Machias, Maine whose father was a physician in 
Machias for many years. From that time on he spent part of 
his vacation each year at his summer home at Roque Bluffs, near 
Machias, and collected extensively in Washington County in 
which both Machias and Roque Bluffs are located. In 1907, he 
published in Ruopora ‘Noteworthy Plants collected at Roque 
Bluffs, Maine” and in 1917 “Plants and Plant Societies at 
Roque Bluffs, Maine.” Unfortunately the Flora of Washington 
County on which he had spent so much time was never pub- 
lished. However, his specimens are in the herbarium of the 
New England Botanical Club. 

After his marriage, he made his home at Hingham, Massa- 
chusetts where both Mr. and Mrs. Knowlton entered whole- 
heartedly into all phases of the life of the community. Mr. 
Knowlton was active in the First Church (founded in 1635) 
serving as the first president of the Unitarian Layman’s League 
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Chapter and chairman of the Parish Committee. In Hingham 
he served as president of the Hingham Chamber of Commerce 
and had been treasurer of the Hingham Historical Society 
since its incorporation in 1914. He took a deep interest in the 
Historical Society building, the Old Ordinary, and in the col- 
lections which it housed. Another Hingham interest was the 
South Shore Nature Club of which he was one of the most 
active members and of which he was president for four years. 
Several publications of this organization were written by Mr. 
Knowlton such as “The Goldenrods of the South Shore,” “‘ The 
Asters of the South Shore” and ‘“‘The Trees of the South Shore.” 

Mr. Knowlton was elected one of the Trustees of Public Reser- 
vations and prepared a “Flora of the Rocky Woods Reservation” 
at Medfield, Massachusetts while serving in that capacity. He 
was an associate member of the American Association for the 
Advancement of Science and a member of the Boston City Club. 
It is clear that his greatest interest always remained in the field 
of botany. He became a member of the New England Botanical 
Club in 1900 and was closely connected with its various activities 
for over fifty years. He served as president for three years (1925 
to 1928), as chairman of the Program Committee, a member of 
the Committee on the Local Flora, a member of the Committee on 
Plant Distribution, a member of the Committee on the Flora of 
Massachusetts, and a member of the Committee on the Flora of 
the Boston District. He was a member of the Vermont Bo- 
tanical Club and of the Josselyn Botanical Society of Maine. 
For many years he was treasurer of the latter society, attending 
the field meetings and contributing to the programs. In this 
connection it is interesting to note that the Josselyn Botanical 
Society held a meeting in Farmington in 1896 which Mr. Knowl- 
ton attended and again fifty seven years later in 1953 there was 
a second field meeting at Farmington where Mr. Knowlton was 
of great help because of his intimate knowledge of the area. 
This was his last field meeting with the Society. 

In the course of the years, Mr. Knowlton made some collecting 
trips outside of New England though the latter area held his 
life interest. In 1930, with Mrs. Knowlton, he spent the summer 
in England which enabled him to attend the International Bo- 
tanical Congress at Cambridge. 

In 1911 in connection with his business, Vermont and western 








160 Rhodora [Vou. 58 


New Hampshire were added to his collecting territory. When 
he began to make his business trips by automobile he also ex- 
plored the areas he visited for botanical specimens. Many of 
the duplicates were given to the New England Botanical Club 
and finally in 1955 he presented his entire herbarium to the Gray 
Herbarium with the stipulation that the Club was to have any 
New England specimens needed. He was always alert in find- 
ing new plants and in learning about the plants themselves, their 
distribution and their relation to the soil and habitat. Many 
botanists have pleasant memories of days in the field with 
him. 

Mr. Knowlton through the years contributed many articles to 
Rhodora. Two such appear in 1899 in the first volume and his 
last contribution is appearing in the current volume in 1956.— 
WAKEFIELD, MASSACHUSETTS. 





DENTARIA MULTIFIDA IN CENTRAL On1o—In the sprin~ of 
1914 Dentaria multifida Muhl. was first collected in De‘aware 
County, Ohio by Dr. C. E. O’Neal and his student, the late Dr. R. 
C. Friesner. This station is an undisturbed, rich elm-oak -maple 
woodland locally noted for its abundance of spring wildfiowers. 
The soil is slightly acidic clay loam. A specimen was later 
deposited by O’Neal at the Herbarium of Ohio State University.' 
This record was overlooked by later authors, however, and thus 
the species is represented as being restricted to an area bounded 
by Georgia and Alabama on the south and the extreme southern 
portions of Ohio and Indiana on the north.’* 

During the spring of 1955 a second station was discovered by 
the writer near the top of a ridge bordering Alum Creek approxi- 
mately seven miles north of the original collection. Here the 
plants were growing closely associated with D. laciniata Muhl. 
and D. diphylla Michx. 

The distribution of D. multifida is an interesting problem 
in plant: geography. Delaware County was covered by the 
Wisconsin ice sheet and plants must have come in after the 
final retreat of the glacier. But evidently northward migration 


1Scuarrner, Jonn H. 1932. Revised Catalogue of Ohio Vascular Flants. Ohio 


Biological Survey 5: 89-215. 
?Fernatp M. L. 1950. Gray's Manual of Botany, 8th Edition, American 


Book Co. 
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of this species has been very limited, for the nearest recorded 
collection is from unglaciated Morgan County, in Southeastern 
Ohio. Montgomery* has shown that species of Dentaria belong 
to a sexually sterile, polyploid series. One can only speculate 
as to how this isolated, northern population became established. 

The data for the original collection are as follows:—wooded 
ravine along brook tributary to Alum Creek, 7.1 miles east of 
Delaware, near U. 8. Route 36, Delaware Co., Ohio, May 12, 
1931, C. £. O'Neal. Specimens from both areas are deposited 
in the Herbarium of Ohio Wesleyan.—Rosert W. Lona, Jr., 
DEPT. OF BOTANY, OHIO WESLEYAN UNIV., DELAWARE, OHIO. 





A CoRRECTION IN THE NAMES OF Two Species oF HETERO- 
KONTAE—The genus Radiosphaera Pascher (1939, p. 549) of 
the order Heterococcales has recently been shown to be invalid 
by the careful work of Starr (1955, p. 48). Accordingly its 
two species R. sol Pascher and R. Nemiahi Croasdale must be 
placed in a validly published genus. Pascher, in 1932, consider- 
ing Radiosphaera a subgenus, classified his species R. sol in the 
genus Meringosphaera Lohmann (1903, p. 68), to which it can 
most naturally be returned. Likewise R. Nemiahi can best be 
assigned to this more inclusive genus, differing, with M. sol, 
from other species only in the more or less aequatorial distribu- 
tion of the spines. The following changes are therefore made: 

Meringosphaera sol Pascher 1932, p. 208, Fig. 14 (Radio- 
sphaera sol Pascher 1939, p. 550, Fig. 404). 

Meringosphaera Nemiahi comb. nov. (Radiosphaera Nemiahi 
Croasdale 1948, p. 279, Pl. 1118, Fig. 8). 
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ELopgEA CorREcT WITHOUT BEING CoNSERVED.—In the 8th 
edition of Gray’s Manual, the generic name Elodea Michx. 
(Fl. Bor.-Am. 1: 20, 1803) is retained with the statement “‘pro- 
posed for conservation,”’ being supposedly a later homonym of 
Elodes Adans. (Fam. Pl. 2: 444, 1763), or Elodea Adans. ex 
Jussieu (Gen. Pl. p. 255, 1789), or Elodea Adans. ex Vent. (Tabl. 
Régne Vég. 3: 144, 1799). At the time the problem was dis- 
cussed by C. A. Weatherby (“On the nomenclature of Elodea,”’ 
Ruopora 34: 114-116, 1932), Elodes and Elodea were considered 
variant spellings of the same name, and Michaux’ genus had 
then to be called Anacharis. But as since modified, the rules 
treat the words as different names (International Code, 1952, 
Art. 82, paragraph 4 of examples after note 4). With support 
from this fact, we may consider Elodea as used by Jussieu and 
Ventenat merely an orthographic error (cf. paragraph 3 of ex- 
amples under Art. 82). By the former author it was mentioned 
only as a synonym, since he lists it under Hypericum with the 
comment that the genus “is perhaps to be divided into several, 
which are Ascyrum Tourn., Hypericum Tourn., Androsaemum 
Tourn., Elodea Adans., Knifa Adans.” Ventenat was merely 
elaborating Jussieu’s classification (the subtitle of his work is 
“Selon la Méthode de Jussieu”), and although Elodea appears 
as a distinct genus, it is not published as new, but is still credited 
to Adanson. Since this is clearly an orthographic error, the 
first valid publication of the generic name Elodea is that of 
Michaux, which therefore does not need to be conserved. It 
may be mentioned that EHlodea is used in such recent critical 
European floras as Clapham, Tutin and Warburg’s Flora of the 
British Isles (1952) and Nils Hylander’s Nordisk Kédrlvéztflora 
(1953).--Lioyp H. SHINNERS, SOUTHERN METHODIST UNIVERSITY, 
DALLAS, TEXAS. 


Volume 58, no. 689, including pages 103-134, was issued 28 May, 1956. 
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